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TITLE OF THE INVENTION 
A NETWORK SURVEILLANCE VIDEO CAMERA SYSTEM 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 This invention relates to a network surveillance 

video camera system using a network. 

2. Description of the Prior Art 

A network surveillance video camera system using a 
network for monitoring a remote image with a video camera 

10 and a display monitor is known. 

Japanese patent application provisional publication 
No. 9-16685 discloses a remote monitor system using a data 
link ISDN. Japanese patent application provisional 
publication No. 7-288806 discloses that a traffic amount is 

15 measured and the resolution is determined in accordance 
with the traffic amount. U.S.A. patent No. 5,745,167 
discloses a video monitor system including a transmitting 
medium, video cameras, monitors, a VTR, and a control 
portion . 

20 SUMMARY OF THE INVENTION 

The aim of the present invention is to provide a 
superior network surveillance video camera system. 

According to the present invention there is provided 
a network surveillance video camera system using a network 
25 including: a plurality of video camera units, each having a 
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different address and generating- video data, each including 
a motiun detector for detecting a motion of an image from 
the video data and a communication circuit for 
communicating with the network to transmit the video data 
5 and an output of the motion detector; a data storing 

terminal, having a different address and a communication 
circuit for communicating with the network, for receiving 
and storing the video data from the video camera units 
through the network; a display terminal, having a . different 

10 address and a communication circuit for communicating with 
the network, for displaying the video data from the data 
storing terminal and the video camera units; and a control 
server coupled to the network having a different address 
for automatically communicating with the network to control 

15 the addresses of the video camera units, the data storing 
terminal, and the display terminal. 

In the network surveillance video camera system, at 
least one of the video camera units may further include a 
memory for storing the video data and a traffic detector 

20 for detecting a traffic amount of the network, comparing 
the traffic amount with a reference, and transmitting, to 
the display terminal, only a portion of the video data 
regarding that the motion detector detects the motion when 
the traffic amount exceeds the reference. 

25 In the network surveillance video camera system, at 
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least one of the video camera units may further include a 
microphone for generating- sound data and a traffic detector 
for detecting a traffic amount of the network, comparing 
the traffic amount with a reference, and transmitting the 
5 sound data to the display terminal as well as inhibiting to 
transmit the video data when the traffic amount exceeds the 
reference. The display terminal may further include a 
speaker for reproducing the sound data. 

In the network surveillance video camera system, at 

10 least one of the video camera units may further include a 
memory for storing the video data in response to the motion 
detector, a sensor input circuit for receiving a sensor 
signal, and a thinning circuit for thinning the video data 
in the memory to transmit the thinned video data to the 

15 network. 

In the network surveillance video camera system, 
each of the video camera units may include: a sensor input 
circuit for receiving a sensor signal; and an alarm signal 
generation circuit for generating alarm data in response to 

20 the sensor signal and the motion detector to transmit the 
alarm data and data regarding the alarm data including the 
sensor signal to the control server. The control server 
may further include: a data base for storing sets of the 
alarm data and the data regarding the alarm data; an input 

25 circuit for inputting keyword data and mark data; a 
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searching circuit for searching the alarm data in the data 
base in accordance with the keyword; and a data base 
control circuit for storing the mark data in response to 
the input circuit with correspondence with one of the sets 
5 of the alarm data to inhibit searching circuit from 

searching the one of the sets of alarm data corresponding 
to the mark data. 

In the network surveillance video camera system, 
each of the video camera units may further include: a 
10 pivoting unit for changing an optical axis of the video 

camera unit in accordance with control data; and a position 
data generation circuit for generating position data of the 
pivoting unit; a time data generation circuit for 
generating time data; an alarming circuit responsive to a 
15 sensor signal and the motion detector for generating alarm 
data and alarm type data and transmitting the alarm data, 
the alarm type data, alarm sub-data including the position 
data and the time data, and the address of the video camera 
unit. The control server may further include: a table 
20 storing relation between addresses of the video camera 

units and data of installation places of the video camera 
units; and a control circuit for receiving the alarm data 
from one of the video camera units, obtaining the position 
data and the data of installation place of the one of video 
25 camera units which transmits the alarm data and 
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transmitting the alarm data, the alarm type data, the data 
of installation place of the one of the video camera units, 
and alarm sub-data including the position data and the time 
data, and the address of the one of video camera units to 
5 the display terminal. 

In the network surveillance video camera system, at 
least one of the video camera units may further include a 
microphone for receiving a sound signal around the each 
video camera unit and generating sound data from the sound 
10 signal, a comparator for comparing a level of the sound 
data with a reference, an alarm circuit for generating 
alarm data when the level exceeds the reference, and a 
switch for either transmitting the alarm data or not 
transmitting the alarm data to the network. 
15 in the network surveillance video camera system, at 

least one of the video camera units may include a CCD 
imager for successively generating the video data with an 
exposure interval and a brightness level detector for 
detecting a brightness level, and an exposure control 
20 circuit for changing the exposure interval from a first 
exposure interval to a second exposure interval which is 
longer than the first exposure interval and for changing a 
transmitting interval of the video data from a first 
interval to a second interval which is longer than the 
25 first interval to prevent the video camera unit from 
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transmitting the same field or frame of video data twice, 
when the brightness level is less than the reference 
brightness level. 

In the network surveillance video camera system, the 
5 control server may generate an address table of the 

plurality of video camera units and transmit the address 
table to the data storing terminal. The data storing 
terminal may further include a memory for receiving and 
storing the address table and a monitoring circuit for 
10 monitoring the network to receive and store the video data 
from the video camera units within the network surveillance 
video camera system. 

In the network surveillance video camera system, the 
control server may generate an address table of the 
15 plurality of video camera units and transmit the address 
table to the display terminal. The display terminal may 
further include a memory for receiving and storing the 
address table and a monitoring circuit for monitoring the 
network to receive and display the video data from the 
20 video camera units within the network surveillance video 
camera system. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The object and features of the present invention 
will become more readily apparent from the following 
25 detailed description taken in connection with the 
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accompanying drawings in which: 

Fig. 1 is a block diagram of a network surveillance 
video camera system of an embodiment of this invention; 

Fig. 2 is a detailed block diagram of the network 
5 surveillance video camera system shown in Fig. 1; 

Fig. 3 is a block diagram of the video camera unit 
shown in Fig. 1; 

Fig. 4 is a block diagram of a control unit of this 
embodiment shown in Fig. 2; 
10 Fig. 5 is a block diagram of the alarm image server 

of this embodiment shown in Fig. 2; and 

Figs. 6A to 6C are time charts of this embodiment 
showing the exposure interval changing operation. 

The same or corresponding elements or parts are 
15 designated with like references throughout the drawings. 

DETAILED DESCRIPTION OF THE INVENTION 
Hereinbelow will be described an embodiment of this 
invention. 

Fig. 1 is a block diagram of a network surveillance 
20 video camera system of the embodiment of this invention. 
Fig. 2 is a detailed block diagram of the network 
surveillance video camera system shown in Fig. 1. 

The network surveillance video camera system of this 
embodiment includes a plurality of camera units 1 having 
25 different (unique), addresses AD11, AD12,---, a data storing 
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terminal 3 having- an address AD3 , a display terminal having 
an address AD2 , and a control server 5 having an address 
AD1 which are coupled to each other through a network 2. 

As shown in Fig. 2, different type of camera units 
5 la, lb, and lc are coupled to the network 2. Each of 

camera units 1 includes a pivoting unit 43 for pivoting a 
video camera 70 (an optical axis of the video camera) in 
accordance with position command data (control data) from 
the control server 5 and a motion detection circuit 10 for 
10 detecting motion in an image from the detected images 

between consecutive frames. Moreover, microphones 54 are 
provided to respective camera units 1. However, the 
pivoting unit 43 or the microphone 54 can be occasionally 
omitted . 

!5 Fig. 3 is a block diagram of the camera unit lb 

shown in Fig. 1. The camera unit lb includes a video 
camera 60 and a pivoting unit 43. In the video camera 60, 
a lens unit 21 receives an image around the video camera 60 
and forms the image on a CCD imager 22 of which exposure 

20 interval is controlled by an exposure interval control 

circuit 26. An AGC circuit 23 amplifies the video signal 
from the CCD imager 22 with the gain controlled. An a/d 
converter 24 converts the video signal from the AGC circuit 
23 to digital video data supplied to a video processing 

25 circuit 27. A camera control circuit 25 controls the lens 



unit 21 in accordance with the video data and control data 
from the control server 5. The camera control circuit 25 
further controls the pivoting unit 43 in accordance with 
control data from the control server 5. A position data 
5 generation circuit 43a in the pivoting unit 43 generates 
position data including pan position data and tilt position 
data which is supplied to the camera control circuit 25 and 
to a memory 31 to send it to the control server 5. The 
video data from the video processing circuit 27 is supplied 

10 to a JPEG encoder 28 for encoding the video data into 
encoded video signal with compression and supplied to a 
motion detection circuit 10. The encoded video data is 
supplied to the memory 31 to store the encoded video data. 
The memory 31 is further supplied with alarm data from an 

15 alarm monitoring circuit 30, the position data from the 

pivoting unit 43, and time data from a time data generation 
circuit 29. 

The alarm monitor circuit 30 is supplied with sensor 
signals from sensor input circuit 34, an output of the 

20 camera control circuit 25, a motion detection signal from a 
motion detection circuit 10. When the motion detection 
circuit 10 detects motion in the video data between 
consecutive frames, the alarm monitoring circuit 30 
generates alarm data to transmit the alarm data to the 

25 control server 5 through a TCP/IP (transmission control 
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protocol/internet protocol) circuit 33. Moreover, when any 
of sensor ^signals is inputted to the sensor input circuit 
34, the alarm monitoring circuit 30 generates the alarm 
data to transmit the alarm data to the control server 5 
5 through a TCP/IP circuit 33. On the other hand, alarm log 
data (sub-alarm data) including the alarm data, alarm type 
data, and the image of the video data regarding the alarm, 
the position data, and time data are stored in the memory 
31 and transmit to the control server 5 through the sever 

10 32 and the TCP/IP circuit 33. 

The camera unit lb further includes a memory 36 
storing the address AD1 of the control server 5, its own 
address AD12, and an address table transmitted from the 
control server 5. When the camera unit lb is coupled to 

15 the network 2, the camera unit lb communicates with the 
control server 5 to receive its own address AD12 and the 
address AD1 of the control server 5 or the control server 
broadcasts a request for response to assign addresses when 
power-on. The camera control circuit 25 receives the 

20 control data for the pivoting unit 43 and lens unit 21 and 
an exposure interval control circuit 26 using its own 
address AD12 as a destination and the address AD1 of the 
control server 5 as a source. 

The camera unit lb further includes the microphone 

25 54 for receiving a sound signal around the microphone 54 
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and supplying the sound signal to a sound signal processing 
circuit 55 which process the sound signal to generate sound 
data supplied to the memory 31 to store the sound data. 
The camera unit lb further includes a traffic 
5 detection circuit 35 responsive to the TCP/IP circuit 33 
and the alarm monitor circuit 30 for detecting traffic of 
the network 2. When the amount of traffic is greater than 
a reference value, the traffic detection circuit 35 
controls the server 32 to transmit only the necessary image 
10 of the video data regarding the alarm from the memory 31. 
That is, when the amount of traffic is greater than the 
reference value, the server 32 transmits the video data 
from the memory 31 when there is any of sensor signals or 
the motion detection signal to the network 2. When the 
15 amount of traffic is less than the reference value, the 
traffic detection circuit 35 controls the server 32 to 
transmit successively transmit the image of the video data. 
Moreover, in the normal condition, the sound data is 
transmitted with the video data substantially at the same 
20 time. However, if the amount of the traffic is greater 

than the reference value, the traffic detection circuit 35 
may control the server 32 to transmit only the sound data 
and to inhibit transmission the video data. On the other 
hand, the alarm data is separately transmitted by the 
25 TCP/IP circuit 33. Then, the control server 5 and the 
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display terminal 4 are immediately supplied with the alarm 
data and image of the video data regarding the alarm is 
surly transmitted. Then, the control server 5 increases 
the priority of the video camera transmitting the alarm 
5 data to suppress communication by other units coupled to 
the network to reduce the traffic. This provides 
successively transmitting the video data from the camera 
unit 1 transmitting the alarm to the display terminal 4. 

The camera unit lb further includes a comparator 56 
10 and a switch 57. The comparator 56 compares the sound 

level of the sound data with a reference sound value. When 
the sound level is greater than the reference sound value, 
the alarm monitor circuit 30 generates the alarm data to 
transmit the alarm data to the network 2 if the switch 57 
15 is closed. If the switch 57 is open, the alarm data 

indicative the presence of a loud sound is not generated. 

Fig. 4 is a block diagram of the control unit 11 of 
this embodiment. The control unit 1 includes substantially 
the same circuits as the video camera lb except the lens 
20 unit 21, the CCD imager 22, the AGC circuit 23, the a/d 
converter 24, and the video processing circuit 27. 
Moreover, the control unit 11 further includes a memory 58 
for storing the video data and a thinning control circuit 
59 for thinning the video data. The memory 58 stores the 
25 video data from the camera 70 in response to the motion 
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detection signal from the motion detection circuit 10 in 
the camera 70. The thinning circuit 59 thins the video 
data in response to one of the sensor signals from the 
sensor signal input circuit 34. The thinning control 
5 circuit 59 generates thinned video signal by processing 
such that a size of aperture is changed. That is, a size 
of a block (pixel) unit of the video signal is enlarged, so 
that the JPEG encoder generates a lower amount of video 
data by compression. 
10 The video signal and a motion detection signal from 

the camera 71 are supplied to a control box 12 which 
further receives sensor signals. The control box 12 
includes an alarm monitor circuit 45 for generating alarm 
data in response to the motion detection signal and sensor 
15 signals. The video signal and the alarm data is supplied 
to an alarm image sever 13 which temporally stores the 
video signal and immediately transmits the alarm data to 
the network 2 . 

Fig. 5 is a block diagram of the alarm image server 
20 13 of this embodiment. The alarm image server 13 includes 
substantially the same circuits as the video camera lb 
except the lens unit 21, the CCD imager 22, the AGC circuit 
23, the a/d converter 24, and the video processing circuit 
27. Moreover, the alarm image server 13 temporally stores 
25 the video data obtained from the video signal from the 
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video camera 71 through the control box 12 and transmits 
the video data from the memory 31 with observing the 
traffic of the network 2. 

The control server 5 includes a communication 
circuit 41, a control circuit 160, an address table 52, a 
location table 53, a data base 47, a priority table 161 and 
a keyboard 46. When the control server 5 receives a 
request for assigning an address from one of camera units 1, 
the control server 5 assigns an address for the camera unit 
1 and generates the address table 52 in response to a 
request from one of camera units 1. If another camera unit 
1 transmits the request for assigning the address to the 
control server 5, the control server assigns the address 
and renews the address table 52. The control server 
transmits the address table to the data storing terminal 4 
and the display terminal 4 to provide address table 152 in 
the data storing terminal 3 and the display terminal 4. 

The control server 5 further includes a location 
table 53 indicative of, relation between the addresses of 
the camera units 1 and the locations where the camera units 
1 are installed. The control server 5 further includes a 
data base for storing sets of the video data from the 
camera units 1 at occurrence of the alarm data and the 
alarm type data, and the time data, the position data of 
the pivoting unit 43, the address data, and the location 
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data of the camera unit 1. The control server 5 receives a 
keyword from a keyboard 46 to search the corresponding set 
of data in the data base 47. Moreover, if the operator 
judges an alarm is an error, the operator operates the 
5 keyboard 46 to store mark data with the corresponding set 
of data to make the set of data indicating alarming not to 
be searched. 

When the control server 5 receives the alarm data, 
the control server 5 receives the alarm type data, the time 

10 data, the position data, and the address data and reads the 
location data from the location table 53 with the address 
data and transmits the alarm data, the alarm type data, the 
time data, the position data, the address data, and the 
location data to the display terminal 4 to display the data. 

15 The control server 5 includes the priority table 161 

as mentioned above, The control server 5 increases the 
priority of the video camera transmitting the alarm data to 
suppress communication by other units coupled to the 
network to reduce the traffic in response to the alarm data. 

20 This provides successively transmitting the video data from 
the camera unit 1 transmitting the alarm to the display 
terminal 4. 

The data storing terminal 3 includes a communication 
circuit 41, a network monitoring circuit 51, an address 
25 table 152, and a memory 50. The network monitoring circuit 
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51 monitors the network 2 to search the address data of 
this network monitor camera system. If the address data is 
assigned to this network monitor camera system or assigned 
to the data storing terminal 3, the data storing terminal 3 
5 stores the received data in the memory 50. If there is a 
request for displaying the data in the memory 50 from the 
control server 5, the data storing terminal 3 transmits the 
corresponding set of the data to the display terminal 4 
using the address table 152. 

10 The display terminal 4 includes a communication 

circuit 41, a network monitoring circuit 51, an address 
table 152, a display monitor 48, a sound data producing 
circuit 53, and a speaker 49. The network monitoring 
circuit 51 monitors the network 2 to search the address 

15 data of this network monitor camera system. If the source 
address data is assigned to this network monitor camera 
system or the destination address is the display terminal 4, 
the data storing terminal 3 displays the transmitted data 
on the display monitor 48. If the data is sound data, the 

20 sound data is reproduced by the sound data reproducing 
circuit 53 and the speaker 49. 

In the camera unit lb, the exposure interval control 
circuit 26 controls the exposure interval in accordance 
with the control data from the control server, a level of 

25 the video data, and time data from the time data generation 
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circuit 29. When the luminance level of the video data is 
less than a reference level, the exposure interval control 
circuit 26 increases the exposure interval, for example, 
the exposure interval is made twice the normal exposure 
5 interval, so that if it is dark at the location of the 
video camera lb, the sensitivity is increased. In this 
condition, the exposure interval control circuit 26 
controls the memory 31 to transmit the video data to the 
network at the interval which is twice the normal 

10 transmission interval to reduce the traffic in the network 
2. The exposure interval control circuit 26 may control 
the exposure interval in accordance with the time data from 
the time data generation circuit 29 because time data 
informs the night and day time. When it is the night time, 

15 the exposure interval control circuit 26 increases the 
exposure interval . 

Figs. 6A to 6C are time charts of this embodiment 
showing the exposure interval changing operation. 

As shown in Fig. 6A, the video signal is read from 

20 the CCD imager 22 every one field at an interval T in day 
time. On the other hand, the video signal is read from the 
CCD imager 22 every one field at an interval 2T. That is 
the exposure time interval is T in day time and 2T in night 
time. Accordingly, the video signal level (2A) per unit 
25 brightness in night time is twice that (A) in day time as 
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shown in Fig. 6B. 

The control server 5 further includes a name table 
represents relation between addresses and name of camera 
units 1 to dynamically assign the physical address every 
5 power on. That is, when the control server 5 is turned on, 
the control server 5 broadcast a response request. Every 
camera units 1, the data storing terminal 4, and the 
display terminal 4 responds this and successively transmits 
domain names. The control server 5 assigns the physical 
10 addresses managed by the control server 5 to the camera 
units 1, the data storing terminal 4, and the display 
terminal 4. That is, the control server 5 stores the 
domain names with respect to physical address as the name 
table 72. Then, the control server 5 informs the camera 
15 units 1, the data storing terminal 4, and the display 
terminal 4 of the physical addresses. Then, each of 
camera units 1 can use both of the domain name and the 
physical address. As mentioned above, the data storing 
terminal 3 and the display terminal 4 monitors the 
20 destination address transmitted through the network and 
acquires the video data and other data if the address is 
within the network surveillance video camera system. 
Moreover, the operator can command which image is to be 
displayed. That is, the operator operates the keyboard 46 
25 to display the image from one of the camera units 1 by 
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inputting the domain name of the camera unit 1. Moreover, 
the operator can reproduce the image from the data storing' 
terminal 3 by operating the keyboard 46. 

The camera unit 1 including the microphone 54 can 
obtain both video and sound data and transmits the video 
data and sound data as follows: 

The camera unit 1 generates different files of video 
and sound data using the network domain format and 
independently transmits the sound data file and the video 
data files to the display terminal 4. The control server 5 
controls the addresses for the sound data and the video 
data independently every camera unit 1. That is, the 
control server 5 controls the addresses with domain names 
in appearance and internally controls the system with IP 
addresses dynamically assigned. 



